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SUMMARY 
—_— 


This report describes the desion of 3.7 to 4.2 GHz wide band amplifier, 
the optimum impedances %, and é vere obtained experimently by the 
method described in the Frencl, vote COF 80 112, 


The matching circuits have been computed by the computation program 
"LINE". 


The transistor is operated in class A: Vor = 16 v and I = 250 mA 
(regulated), -, 


The power gain in the band varies from 4.8 up to 5,3 dB, wish a 
corresponding output power variation included between 430 and 480 mW. 


TITRE: LJE 42008BR = AMPLIFICATEUR LARGE BANDE 3.7 = 4.2 GHz 
(BANDE TELECOMMUNI CATION) 
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SOMMATRE ; Ce rapport décrit la réalisation d'un amplificateur large 
bande de .3.7 44.2 GHz, &@ partir des impédances optimales obtenues 
experimentalement par la méthode décrite dans la note COF 80 112, 


Les circuits d'adaptation ont été déterminés & l'aide du programme de 
calcul "LINE", 


Le transistor fonctionne en classe A: Vor = 16vet I, = 250 mA (régulé), 
Le gain en puissance dans la bande varie de 5.3 4 4,8 dB, pour une puis- 
sance de sortie comprise entre 480 et 430 
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I - DESCRIPTION 


The active device used is the 4.2 GHz preadapted LJE #2008 R, a NPN 
silicon linear transistor of the 4 GHz family. 


The semi conductor is mounted in case FO 41A, with emitter resistors 
diffused in the silicon substrat and metallized gold. 


The mechanical data are given in Figure |, 


This transistor has been characterized in common emitter, and spe- 
cified in class A. 


At the frequency of 4.2 GHz, the typical specifications are : 


- Power output : 940 mW 
(at | dB of gain compression) 


Power gain 7.5 dB 
(at low signal) 


Power supply (regulated) Vay $$ lov 


0,250 ma 


In the band of interest, the optimum impedances obtained experimen~ 
tly (see note COF 80 112) with narrow band circuits, are given in 
Figure 2. 


The normalized values of input and load impedances © and £,, are 
given by the SMITH chart Figure 3. . 2 
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IL = MICROSTRIP CIRCULTS 


t}{ | 1! cissuis-coonveetion 
é 
ae 
aay ‘ 
age To compute the microstrip circuits, we used the computation proyram 
HE "LINE". The results are shown in Figure 4, 
- oft 
ee 4 : Characteristic impedance of the Line, 
oh 
° fire 
» $299 NBO ; Wave number (1/Ao0). 
$ 
#98 : 
: 8 = SM oo: VSWR Maximum, 
me (The VSWR in over-all band is less than or equal to SM). 
z 6 
ie - Reference frequency 3.95 GHz 
oJ : “ 
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ah e (That is to say Fo = — 
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392 5 
ie The “line=stub" topology is shown in Figure 5. 
88 2 
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INPUT MICROSTRIP CIRCUIT 
oo 


IESIGNATION 
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OUTPUT MICROSTRIP CIRCUIT 


DESIGNATION Zo NBO 
Dis bri bu led open shub 
Math sine 


Nei Line. 
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Tuned open shud 
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TIL ~ PRACTICAL REALIZATION 


The circuits have been designed in microstrip technology, on a 


sae : ic Brak 
af double-clad printed circuit board. The dielectric substrat is PTFE 
osy glass fiber with a "relative permittivity" er = 2.5 having a 
8 i thickness H = 0.125" (1/32 inch). 
- at, | 
» tek | 
« fe °° oan 
Shes A 
. ge} § The transistor is supplied through a biasing circuit, shown in 
‘i! 3 Figure 7. 
3 
ike This circuit supplies a collector regulated current Lo = 250 mA, 
iff 3 with a collector voltage Vou = 16 v. - 
1 17 
ges 3 
et ¢ To avoid interaction between transmission lines and biasing circuit, 
safe microwave filters inA/4 configuration, have been added on the 
Ray p lay-out. 
alee 
ges e 
atts 
eke 
acta 
gs eae aie ae ene, 2 
S§s 2 An Optimization of typical microstrip circuits is necessary to 
aes 2 obtain simultaneously 
ist % F _ 
i243 ~ a better input adaptation (minimum reverse power Pde 
al i ; 
Hh « = a maximum output power un . 
Sh 3 i 
% 8 ‘ ’ . ‘ . os . . 
thes The practical microstrip circuits configuration obtained after 
HE optimization, is given by the Fiyure 8. 
eee 3 
tog Optimization is indicated by the hachured parts. 
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Resistor Aw 78.2 (8x39 //) 


Resistor O5W KB 
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IV = MEASUREMENT 
The set up is given by Figure 9, 


The results obtained at the reference frequency of 3,95 Giz ¢ 


> 6,35 dB : . 


480 iW (26.81 dBm) 


input VSWR = 2,07 


dans lesquels des résuitacs satisfaisanas ont é1¢ obte- 


The different results obtained, in the working band, are given 
by the following curves shown in 
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Figure lv 


Figure 11 
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Figure 12 
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